INTRODUCTION
The incidence of acquired immunodeficiency syndrome (AIDS), first reported in 5 patients in June 1981, has increased annually, and it is estimated that as of 2012, 35 million people worldwide are living with the human immunodeficiency virus (HIV) (1). This increased incidence has been documented in Korea, starting with the first case in 1985, up to 7,788 patients reported by the Korean Centers for Disease Control as of December 2012 (2) . Although the reported prevalence of HIV/AIDS is below 0.1% in Korea compared to 0.6% in the United States and 0.3% in Western Europe, the rapid rate of increase along with the population of undiagnosed patients indicates that the actual prevalence is higher (1, 2) .
The most common cause for surgical intervention in HIV-positive patients is anal disease, which can develop in 5.9%-34% of patients (3) (4) (5) (6) . However, domestic reports of actual surgical management for anal disease in HIV-positive patients in Korea are extremely rare, with currently no reports on surgical outcomes or postoperative follow-up (7) . Therefore, the purpose of this study was to report the presentation, surgical management, wound healing process and rate of recurrence of benign anal disease in Korean HIV-positive patients.
MATERIALS AND METHODS

Patients
Medical records from 72 consecutive HIV-positive patients who underwent surgery for benign anal disease from July 1998 to December 2011 at the Department of Surgery in Seoul National University Hospital were retrospectively evaluated. Cases with diagnoses confirmed by Western blot at the Korea National Institute of Health were eligible for evaluation, and only those performed by the same surgeon were selected to exclude variations due to surgical performance.
Surgical procedures
All surgical procedures followed universal precautions for prevention of transmission of HIV, hepatitis B virus, and other bloodborne pathogens (8) . All medical personnel were required to wear a surgical cap, surgical mask, sterilized scrubs (either double or waterproof), double gloves, and footwear protection; surgeons, scrub nurses and anesthesiologists were required to wear eye shields (Fig. 1) . With the exception of 3 minor operations performed in the outpatient clinic, all operations were performed in the operation room on a Saturday to avoid other elective surgery schedules. 
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Statistical analysis
The current study evaluated the clinical characteristics of anal diseases in HIV-positive patients, their surgical management, wound healing, and recurrence by disease type. An additional comparative analysis of clinical characteristics and outcomes between HIV-positive patients and HIV-negative patients (n = 15) with condyloma acuminata was performed. Categorical variables were analyzed using the chi-square test or Fisher's exact test, as appropriate. Continuous variables were compared using the Mann-Whitney test. P values of less than 0.05 were considered to indicate a statistically significant difference. Analyses were conducted using SPSS version 18.0 for Windows (SPSS, Chicago, IL, USA).
Ethics statement
The study protocol was approved by the institutional review board of Seoul National University Hospital (IRB No. 1309-091-522). The necessity for informed consent was waived by the board.
RESULTS
Clinical characteristics
A total of 94 operations was performed on 72 patients with HIV infection for concomitant benign anal disease during the observation period. All but 1 of the patients were male with a mean age of 36 yr (range: 19-63 yr); 30 patients (41.7%) were in their thirties, 25 patients (34.7%) were in their twenties, and 17 patients (23.6%) were in their forties. Of the 43 patients whose route of infection was confirmed, all were suspected to be from sexual transmission; 21 patients were heterosexual (including the one woman); 15 patients were homosexual, and 7 patients were bisexual.
The (9), 56.9% (41/72) of patients were asymptomatic HIV-positive patients, whereas 43.1% (31/72) were symptomatic AIDS patients ( Table 2 ). The postoperative mean hospital stay was 1.25 days, and outpatient clinic follow-up was routinely performed.
Condyloma acuminata
All 49 patients with condyloma acuminata received surgical excision with electric cauterization, among which 12 patients received appropriate simultaneous procedures for concomitant anal conditions such as anal fistula (n = 6), hemorrhoids (n = HIV, human immunodeficiency virus. 4), or perianal abscesses (n = 2). Operative findings showed annular invasive growth along the anal verge in 22 cases, while the remainder showed simple scattered growth (Fig. 2) . Except for 1 case of acute urinary retention, there were no significant postoperative complications, and all patients were discharged within 2 days. Wound healing was observed at the outpatient clinic throughout the follow-up period and completed in a mean of 35 days (range: 12-96 days), with no reports of significant complications (Fig. 3) . Pathology reports showed 3 cases (3/49, 6.1%) of dysplasia, whereas the remaining cases were benign condyloma. The median follow-up period was 46.9 months (range: 5.3-135 months), during which 16.3% (8/49) of patients experienced recurrence at a mean of 10.1 months (range: 1.3-25.2 months). The recurrence rate for annular type condyloma was significantly higher at 24.1% (7/22) compared to 3.7% (1/27) for simple type condyloma (P = 0.016). All recurrence cases were re-excised. Among the patients with recurrence, one patient with moderate to severe dysplasia on the initial pathologic report later presented with progression to squamous cell carcinoma 23 months after the initial surgery.
Clinical characteristics of patients with condyloma acuminata were compared between those who were HIV-positive (n = 49) and those who were HIV-negative (n = 15) ( wound healing, and recurrence, were not different between these two groups.
Anal fistula
A total of 20 patients presented with anal fistulas, among which 6 had concomitant condyloma acuminata. Fistulotomy alone was performed on the 16 patients with intersphincteric type fistulas, and a seton drainage procedure was included in 2 of the 4 patients with transsphincteric type fistulas. All patients were discharged within 2 days without complications. Eighteen of these patients showed satisfactory wound healing within 19-82 days, whereas two patients showed delayed wound healing either after antiviral treatment for herpes simplex virus infection (with a low CD4+ T-cell count of 46/μL), or radiation therapy for a squamous cell carcinoma identified 23 months after the initial operation. The median follow up time was 27.2 months (range: 2.0-83.1 months), during which no recurrences were reported. However, 1 patient with a transsphincteric fistula developed another fistula at a different location 14 months after the initial operation and thus underwent an additional fistulotomy.
Perianal abscess
Perianal abscesses were diagnosed in 6 patients, 2 of whom had concomitant condyloma acuminata. One of these patients developed perianal sepsis following a hemorrhoidectomy at another institution. The CD4+ T-cell count in this patient was 18/ μL signifying remarkable immunodeficiency, though the patient underwent an emergency drainage procedure and recovered without significant complications. The median follow up was 56.8 months (range: 27.9-144.2 months), during which 1 patient developed recurrence and required repeat drainage.
Hemorrhoids
Nine cases of hemorrhoids were reported, with 4 cases showing concomitant condyloma acuminata. Four cases were primary hemorrhoids, and 1 case was recurrent following an operation from another institution. Four patients were newly diagnosed with HIV during the preoperative evaluation. All patients were discharged after 2-4 days without complications, with a mean wound healing time of 30.1 days (range: 12-47 days). No recurrences were reported during the median 35.6-month (range: 2.3-133.5 months) follow-ups.
Postoperative course
A total of 94 operations were performed on the 72 patients included in the study. Among these, 23.4% (22/94) were reoperations, and 3.2% (3/94) had complications including 1 case of acute urinary retention following excision of condyloma acuminata, and delayed healing in 2 fistulotomy wounds. The patient with the herpes simplex virus infection was the only patient of 12 with CD4+ T-cell counts below 200/μL that developed complications, corresponding to similar complication rates between the groups with low and high CD4+ T-cell counts. No operationrelated mortality occurred during the study.
DISCUSSION
One third of HIV-positive patients develop anorectal pathology, and half of these require surgery (4) . Previous studies have shown that hemorrhoids are the most common anal condition in non-HIV patients, whereas condyloma acuminata is the most common in HIV-positive patients, followed by ulcers, malignancies, anal fistulas and perianal abscesses (5, 10) . Consistent with these reports, the results of this study show that condyloma is the most common condition occurring in Korean HIV-positive patients. However, in contrast to foreign reports, only one case with ulcer was observed in our study. A reason for this discrepancy may be that only cases that underwent surgery were included in our study. In addition, the results of this study show 16.7% of HIVpositive patients have combined anal conditions, which falls within the reported range of 16%-66% (10-12).
Wexner et al. (4) reported that 15% of HIV-positive patients present with anorectal symptoms prior to the diagnosis of AIDS. Moreover, Barrett et al. (12) stated that as anal diseases may be the first presenting symptoms, patients presenting with multiple anal diseases should be approached with a higher level of suspicion for HIV infection. Indeed, more than a third of the cases in this study were newly diagnosed with HIV infection during their preoperative evaluation for anal diseases. This incidence is higher than reported for patients in the West, which may correspond with a lower reported HIV/AIDS prevalence and a lower level of suspicion and testing in the primary care settings in Korea. These results document the importance of routine serologic testing for HIV in the preoperative work-up of perianal diseases.
The presentation of condyloma acuminata, which results from an infection with the human papilloma virus, differs between HIV-positive and non-HIV patients. In HIV-positive patients, condyloma displays relatively rapid growth to a significantly larger size, frequently extends into the anal canal, shows frequent recurrence, and is associated with a high incidence of neoplastic transformation (5, 13) . Therefore, pathologic confirmation after surgical excision should be mandatory. Reports show that mild to moderate dysplasia occurs in 16.4% and severe dysplasia occurs in 19.4% of HIV-positive patients, and even benign condyloma has been known to progress to intraepithelial neoplasia and invasive carcinoma (10, 14) . Manzione et al. (15) reported a recurrence rate of 52.6% after treatment of condyloma, noting a higher incidence of recurrence in cases with severe dysplasia. There are few reports of invasive malignancy, likely because mortality due to AIDS occurs before carcinoma development. However, AIDS-related mortality has decreased http://dx.doi.org/10.3346/jkms.2014.29. 9.1260 with the implementation of highly active antiretroviral therapy and the development of new medical therapies; concomitantly, cases of invasive malignancies have increased (5, 16) . Three patients in this study experienced dysplastic growth in condyloma acuminata. One patient showed moderate to severe dysplasia and eventually developed squamous cell carcinoma 23 months after the initial operation. Two patients with mild to moderate dysplasia received treatment 2 and 12 months before completion of this study and are currently under close follow-up without recurrence.
One patient with an anal fistula showed delayed wound healing with a persistent ulcerative lesion, and the tissue culture from the anal ulcer revealed herpes simplex virus infection. Although anal ulcers can be caused by HIV itself, several reports indicate that the herpes simplex virus is responsible for the majority of ulcers with HIV disease (3, 10, 13) . Despite the difficulty of viral culture and the low prevalence of anal ulcers in Korea, we suggest that viral culture should be mandatory for HIV-positive patients with anal ulcers and non-healing wounds.
Initial reports stated that only 12% of HIV-positive patients can expect full recovery from surgical treatment, with a third of these requiring more than 6 months for complete wound healing (4). However, improvements in HIV treatment have lowered the risk of complications with wound healing, and some reports have shown successful wound healing in 94% of patients (5, 6) . The patient's immunocompetency may be a pivotal factor for successful treatment, as CD4+ T-cells contribute to wound healing by secreting cytokines such as transforming growth factor-β and interleukin-2 (17) . A report by Lord (19) found that patients with CD4+ T-cell counts < 50/μL showed signs of delayed wound healing. However, studies by Safavi et al. (13) and Nadal et al. (18) showed no association between wound healing and CD4+ T-cell count. Consistent with these studies, our results showed no significant increase in complication rate in patients with low CD4+ T-cell counts ( < 200/μL).
Results of treatments for anal diseases vary across the literature. Orkin et al. reported good results with only conservative treatment, yet also showed only a 26% cure rate, with up to 41% of patients developing condyloma at another site (20) . Barret et al. (12) reported complete cure in only 44% of patients after 13 weeks of follow-up, with a recurrences of condyloma in 52%, abscesses in 41%, and fistulas in 3%. Consten et al. (5) reported discrepancies in wound healing in relation to specific anal diseases; perianal abscesses, ulcers and malignancies showed difficulty in wound healing, whereas hemorrhoids or polyps showed good recovery irrespective of HIV infection. The discrepancies in these results can be explained by the progression of HIV treatment or by differences in the patient populations.
In conclusion, with the increase of both HIV infection and anal disease requiring surgery, surgeons should understand the characteristics of anal diseases in HIV-positive patients. Safely performed surgeries following standard precautions should be sufficient to eliminate concerns of transferring infection to medical staff. Despite concerns for the challenged immunity of HIVpositive patients, our study indicates that low CD4+ T-cell counts do not predict delayed wound healing or complications. As a result, HIV-positive patients receiving appropriate care at a proper time should expect low complications and sequelae.
